Training on Job Stressors and Psychological Distress among Workers: A Workplace-Based Randomized Controlled Trial: Norito KAWAKAMI, et al. Okayama University Graduate School of Medicine, Dentistry and Pharmaceutical SciencesUsing workplaces as a unit for randomization, a randomized controlled trial was conducted to determine the effects of web-based supervisor training on the subject of worksite mental health on job stressors, supervisor support and psychological distress among subordinate workers. A total of eight workplaces of a sales and service company were randomly assigned to either training workplaces or non-training workplaces. Supervisors (n=23) at the training workplaces participated in web-based self-learning training on worksite mental health; supervisors (n=23) at the nontraining workplaces did not. A total of 81 subordinate workers under the trained supervisors (the intervention group) and 108 subordinate workers under the nontrained supervisors (the control group) completed the Brief Job Stress Questionnaire (BJSQ) at baseline and at a three-month follow-up. No significant intervention effect was observed for any scale of the BJSQ measuring job stressors, supervisor or coworker support, or psychological distress among subordinate workers (p>0.05). The item score of work autonomy changed very little in the intervention group, while it decreased in the control group during the follow-up period, yielding a significant intervention effect (p=0.02). The item score for a friendly atmosphere in the workplace increased in the intervention group, while the score remained stable in the control group, yielding a significant intervention effect (p=0.02). While the present study failed to show any clear effect of the webbased training of supervisors on reduction of job stressors, it may be useful for maintaining worker autonomy and improving the friendliness of the worksite atmosphere. (J Occup Health 2006; 48: 28-34) 
Previous research has shown that supervisor support, as one of the dimensions of worksite social support, has a beneficial effect on worker health [1] [2] [3] [4] [5] . Supervisors are a source of emotional, informational, and instrumental social support 6) , as well as being key individuals in preventing job stressors in the work environment 7) . Studies have shown that a supervisor training program on the subject of worksite mental health and job stress prevention are effective in increasing supervisor skills of listening to subordinate workers 8, 9) , perceived supervisor support 10) , and decreasing job stressors and psychological distress among subordinate workers 11) . Applying an innovative method of education using web-based training, which has been used in occupational health settings 12, 13) , we developed training for supervisors aimed at increasing supervisor support and mental health among their subordinates 14) . The merits of web-based training compared with traditional lectures and workshops are as follows 14) .
(1) Participants do not have to attend lectures together, which sometimes results in a significant reduction of time on the job and considerable expenses in traveling to the training site. (2) Web-based training provides greater flexibility for participants in that supervisors can access the training at their own pace and at any place and any time they like. (3) Participants may repeat the lessons as many times as needed. (4) The progress made by participants can be monitored by a central personnel office, which controls the entire learning process. We previously conducted a randomized control trial and found a significant effect of the web-based supervisor training on maintaining supervisor support, while no clear effect on job overload or psychological distress was observed among subordinates 14) . In this previous study we randomly assigned supervisors working in the same building to training and non-training groups. However, if the information given by the webbased training was also conveyed to the non-training group, the effect might be underestimated. Furthermore, the previous study did not test the effect of the web-based training on the reduction of job stressors other than job overload, such as job control or interpersonal conflicts.
In the present study, we conducted a randomized controlled trial to determine the effects of web-based supervisor training on selected job stressors, as well as supervisor and coworker support, and psychological distress, among subordinate workers. We used workplaces as a unit for randomization to keep to a minimum possible contamination of the information between trained and non-trained supervisors.
Subjects and Methods

Study design and subjects
The study was conducted in an office machines sales and service company, which had a total of 251 employees in eight workplaces located in the Osaka and Kobe areas of Japan. Most employees were sales and service workers (60%), with a smaller proportion of managers/supervisors (30%) and clerks (10%). These workplaces were randomly assigned using a random number table, into four training workplaces and four non-training workplaces. In November 2002, all supervisors (section chiefs and work group chiefs) (n=23) of the training workplaces were asked to participate in the web-based supervisor training for one to four weeks. The training was provided from an internet server at the Okayama University Graduate School of Medicine and Dentistry, Japan. Twenty-two of the 23 supervisors completed the four-week training session. At baseline (before the training) and just after completing the web-based training, 19 (83%) of the 23 supervisors in the training group were asked to complete a questionnaire on supervisors' knowledge and attitudes concerning mental health in the workplace. During the same period, the non-training supervisors (n=23) participated in a two-hour training session on a method of relaxation which was provided by a clinical psychologist, instead of the web-based training.
In November 2002, before the beginning of the webbased training for supervisors, all employees were asked to participate in a baseline survey of job stress and mental health. The survey was conducted using internet technology. Employees were asked to access the server at Okayama University Graduate School of Medicine and Dentistry, complete a web-based questionnaire, and then submit it. Three months after the end of the web-based supervisor training, in February 2003, a similar followup survey was conducted.
The analysis was conducted on an intention-to-treat basis. However, one supervisor in the training group died in the middle of the follow-up, i.e., January 2003. We excluded the seven subordinate workers working under this supervisor from the analysis, considering that there might be a psychological effect of his death on subordinate workers. We further excluded from the analysis those who did not complete baseline or followup surveys. A total of 85 subordinate workers were working in the training group workplaces excluding the one above-mentioned workgroup (intervention group workers), while 114 subordinate workers were working in the non-training group workplaces (control group workers). Among these, 81 (95%) and 108 (95%) in the intervention group and control group, respectively, participated in both surveys at the baseline and threemonth follow-up. The numbers of women among these respondents were 28 (35%) and 26 (24%) in the intervention and control groups, respectively. The subjects' average ages were 31.0 (6.5) and 32.0 (6.0) in the intervention and control groups, respectively, and eight (10%) in the intervention group and 10 (9%) in the control group worked 60 or more hours of overtime per month.
The study design and procedure were reviewed and approved by the Human Ethics Committee for Epidemiological Research at the Okayama University Graduate School of Medicine and Dentistry, Japan. We did not obtain written informed consent from supervisors or subordinate workers; however, all employees were told about the study procedure and were clearly informed that participation in the study was entirely voluntary. For ethical reasons, after the study was completed, the webbased training was provided to the supervisors in the control group; and a training session on a relaxation method was provided for those in the training group.
Web-based supervisor training
We developed a web-based training program for supervisors on the subject of worksite mental health, which is called "E-learning Worksite Mental Health for Supervisors" (Fujitsu Infosoft Technology Co. Ltd., Japan, 2002) 14) . All supervisors accessed the internetbased training from workplace PCs. Most of the supervisors received the training via workplace PCs while some received it via PCs at home. During the four-week training period, a study coordinator oversaw their progress and encouraged them by e-mail to complete the training. The contents of the web-based training included a variety of topics that supervisors were required to know based on "Guidelines for Promoting Mental Health Care in Enterprises" by the Japanese Ministry of Health, Labour and Welfare (formerly the Japanese Ministry of Labour) 15) . It consisted of nine chapters following a general introduction (see Appendix). In the first chapter, trainees read the tragic story of a worker with depression, in which a typical problem related to mental health in the workplace is described. Then, in each chapter, trainees studied a specific topic, and, at the end of each chapter, they answered four to five quizzes to confirm their understanding. The average time to complete the entire training was three to five hours.
Assessment of supervisor's knowledge and attitudes to worksite mental health
The supervisors' knowledge and attitudes concerning mental health in the workplace among supervisors in the training group were assessed using an e-mail questionnaire at the baseline and just after completing the web-based training. It consisted of eight questions on the following issues: (a) understanding how to listen to subordinates; (b) positive attitudes toward listening to subordinates; (c) understanding how to provide support to a subordinate who was returning to work after experiencing mental health problems; (d) understanding how to work with occupational health professionals; (e) understanding possible sources of stress in the work environment; (f) positive attitudes to improving the work environment to prevent psychosocial stress; (g) understanding the nature of stress and ways to deal with it; and (h) awareness of and coping with their own stress. The questions were asked so that the participants could use a four-point response system from 1, which indicated "not at all" to 4, which indicated "very well or very much".
Assessment of job stressors, worksite support and psychological distress
The primary outcome in the present study was job stressors and the secondary outcomes were worksite social support and psychological distress. We used the Brief Job Stress Questionnaire (BJSQ) 16) , a 57-item multidimensional job stress questionnaire using a 4-point Likert-type response option (from "strongly agree"=4 to "strongly disagree"=1), to measures job stressors, worksite support, and psychological distress of workers. For job stressors, we calculated scores of quantitative job overload (three items), qualitative job overload (three items), physical demands (one item), job control (three items), skill underutilization (one item), interpersonal conflict (three items), poor physical environment (one item), suitable job (one item), rewarding job (one item), as well as scores for the individual items constituting these scales. Supervisor support and coworker support were measured by using three-item scale scores, ranging from 3 to 12, for which a higher value was indicative of greater supervisor or coworker support. An 18-item scale from the BJSQ was used to measure the psychological distress of subordinate workers, yielding a score ranging between 18 and 72, for which a high value was indicative of high psychological distress. We modified the original scoring scheme so that a high score indicated a high tendency of an item or scale content (e.g., a higher score for quantitative job overload was indicative of the presence of high job overload). These scales showed acceptable to high levels of internal consistency reliability (Cronbach'
Statistical analysis
We could not set a specific threshold value to endorse a meaningful intervention effect, because quantitative information was still lacking for determination of such a value for job stressors and other outcome measures that have a clinical or practical impact. Average item scores for knowledge and attitude toward worksite mental health were compared between the baseline and immediately after completing the web-based training among 16 supervisors in the training group (paired t-test). The average scores of job stressors, supervisor support, coworker support, and psychological distress among subordinate workers were compared for the two groups (the intervention and control groups) and time (at baseline and at three-month follow-up). The intervention effect was tested by examining the interactive effect between the intervention and control groups and between the baseline and three-month follow-up by using repeated analysis of variance (ANOVA). The statistical analysis was conducted using the SPSS version 10 statistical package (SPSS Inc., Chicago, U.S.A.).
Results
Change in supervisor's knowledge and attitude
A comparison of knowledge and attitude toward worksite mental health at baseline and just after completing the web-based training indicated that understanding how to listen to subordinates, how to support workers who are returning to work after experiencing mental health problems, how to work with occupational health professionals, and how to deal with stress, significantly increased after the web-based training (Table 1) .
Effects on job stressors
No significant intervention effect was observed for any job stressor scale score (Table 2, p>0.05). However, when we looked at individual items, the score of the item on worker autonomy for deciding the order of, and ways to do jobs, remained stable during the follow-up period among the intervention group, but decreased among the control group. The intervention effect was significant (p<0.05). The score for the item on the friendliness of the atmosphere in the workgroup increased during the follow-up period among the intervention group while it remained stable among the control group. The intervention effect was significant (p<0.05).
Effects on worksite support and psychological distress
No significant intervention effect of the web-based supervisor training on supervisor support or coworker support was observed (Table 2, p>0.05). No significant intervention effect was observed for the total score or any sub-scales of psychological distress (p>0.05). The above results for intervention effects on job stressors, worksite support, and psychological distress were unchanged after adjustment for gender and age.
Discussion
Supervisors' knowledge and attitudes toward worksite mental health were improved among supervisors who received the web-based training, as we previously observed 14) . However, we observed no significant intervention effect on the scores of any scale of job stressor, worksite support, or psychological distress, despite our intention to minimize contamination of the information given by the web-based training to the nontraining group. When looking at individual items on job stressors, we observed a statistically significant intervention effect on the maintenance of worker autonomy and improvement in the friendliness of the workplace atmosphere.
Worker autonomy on task order and method of doing jobs was maintained during the follow-up period in the intervention group, while it decreased among those in the control group. Worker autonomy, together with another aspect of job control, worker participation, is considered to have a favorable effect on worker health 17) . We explained the concept of the job demands-control model 18) in the web-based training, emphasizing that increased job control among workers is a key to improving psychosocial work environment and to preventing job stress. In fact, after the training, supervisors' understanding of the psychosocial work environment improved among the trained group. Supervisors who received the web-based training might have become aware of the importance of allowing subordinate workers to do their jobs with a certain degree of work autonomy. No significant intervention effect was observed for control over work pace or influence over worksite policy. Once supervisors become aware of this, it might have been easier in this particular company to increase worker autonomy, compared with other aspects of job control, since most workers engaged in sales and service jobs frequently worked independently at retail shops and with their customers outside their offices.
Workers' responses to the question on the friendliness of the atmosphere of a workgroup changed favorably among subordinate workers in the intervention group. A friendly workplace atmosphere or a supportive social climate at work is often characterized by mutual support, mutual respect, teamwork, group commitment 19) , and organizational support 20) . Building and maintaining a friendly workplace atmosphere is closely related to support from supervisors 21) and is considered to be important in the work of a supervisor 6, 19) . The web-based training also focused on keeping a better interpersonal relationship at work. This may increase supervisors' awareness and encourage their behavior in developing a friendly worksite atmosphere. Supervisors' understanding of how to listen to their subordinates also improved after the training. This finding is in agreement with those from a previous study involving a two-day 8, 9) . However, in the present study we failed to show a significant intervention effect for supervisor support, while we did in our previous intervention study 14) . The discrepancy may be attributable to a difference in characteristics of subjects between these two studies. First, the present sample of workers had a greater level of supervisor support at baseline than the sample of workers in the previous study. Higher levels of baseline supervisor support may result in a less clear effect of the web-based training. Second, supervisor support remained stable in the control group of the present study, while it decreased in the control group of the previous study. The effect of the web-based training may be mainly maintaining supervisor support and thus may be clearly shown only under deteriorated work conditions to decrease supervisor support. Third, the discrepancy may be attributable to the different distributions of occupations of the subjects in these two studies: sales workers in the present study and computer engineers in the previous study 14) . For sales workers who work away from their workplace for most of their working hours, listening skills among supervisors, if enhanced, may still not be enough to increase perceived supervisor support.
We did not find a significant effect of the web-based training on the improvement of psychological distress among subordinate workers, despite improvement in worker autonomy and a friendly workplace atmosphere. The improvements in items of worker autonomy and friendliness of the workplace atmosphere however were small, since they were not reflected in the change in a total scale score. The information may still not be sufficient for supervisors to improve the psychosocial work environment by themselves or to reduce psychological distress among workers. The nonsignificant results may be attributable to the short followup period (three months) in the present study. Even for workers' perception of autonomy and friendliness of the workplace atmosphere, we may need to wait more before the effect of these aspects on psychological distress can be seen.
In the present study, we used workplaces as the unit for randomization to prevent contamination of information given by the web-based training to the nontraining groups. In addition, the follow-up rate of baseline workers was quite high. Thus possible bias due to attrition may be minimal. In contrast to these strengths of the present study, several limitations of the study should be considered in any interpretation of the findings. The outcome measures in this study were all subjective and self-reported. If supervisors in the intervention group had informed their subordinates that they had undergone the training, the responses of the subordinates in the intervention group to the follow-up survey could have been positively biased. While workplaces were randomly assigned to the intervention and control groups, there was a difference in characteristics of workers and some of the job stressors at baseline between the two groups, mainly because of the small number of workplaces (n=8) that were randomized in this study. While the same tendency was still observed after controlling for gender and age, it is possible that some other important characteristics at baseline were different between the two groups, which might have affected the findings. We provided a relaxation training to the non-training supervisors, which may have improved their understanding of, and attitude toward, worker mental health to some extent thereby attenuating the effects of the web-based training. Finally, we failed to show a significant effect on primary or secondary outcome measures. The observed intervention effect on worker autonomy and friendliness of the workplace atmosphere may be trivial and attributable to multiple testing. Further improvements in the web-based training dealing with the psychosocial work environment and a future trial with a larger number of units for randomization are required.
